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57 ABSTRACT

An inclined type kicker for pushing out a lowermost-layer
corrugated cardboard sheet in a plurality of corrugated card-
board sheets stacked in a hopper toward a front gate disposed
on the downstream side of a sheet transferring direction in the
hopper includes: a push-out face for pushing out the lower-
most-layer corrugated cardboard sheet toward a lower end
opening side of the front gate in abutment against a rear end of
the lowermost-layer corrugated cardboard sheet on the
upstream side of the sheet transferring direction; and a rear
end lift-up face which is obliquely formed such that the height
is gradually increased toward the upstream side of the sheet
transferring direction and adapted to lift upward the rear end
side of the corrugated cardboard sheet located on the upper
layer side of the lowermost-layer corrugated cardboard sheet
with an operation of pushing out the lowermost-layer corru-
gated cardboard sheet.

3 Claims, 5 Drawing Sheets
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CORRUGATED CARDBOARD SHEET
FEEDER

BACKGROUND

1. Technical Field

The present invention relates to a corrugated cardboard
sheet feeder configured to stack a plurality of corrugated
cardboard sheets in a hopper, and to push out a lowermost-
layer corrugated cardboard sheet among the plurality of cor-
rugated cardboard sheets by a kicker to the side of a lower end
opening in a front gate disposed on the downstream side of a
sheet transferring direction in the hopper, and to feed and
transfer the lowermost-layer corrugated cardboard sheet
which has passed through the lower end opening, one by one,
to another device (for example, a printer) disposed on the
downstream side of the sheet transferring direction.

2. Related Art

In general, a thick corrugated cardboard sheet is frequently
used as a container material used as an outer package of a
product, and a product name, a product model number, a
manufacturer’s name and so forth are often printed on a
corrugated cardboard sheet before producing a packing box
using the corrugated cardboard sheet. In the above-mentioned
situation, there is applied a corrugated cardboard sheet feeder
adapted to stack the plurality of corrugated cardboard sheets
in the hopper almost horizontally and to feed and transfer the
lowermost-layer corrugated cardboard sheet among the plu-
rality of corrugated cardboard sheets, one by one, to the
printer disposed on the downstream side of the sheet trans-
ferring direction.

The corrugated cardboard sheet feeder of the above-men-
tioned type is available in various structural forms and, for
example, many feed-out rollers, endless belts, kickers and so
forth are used as a sheet feed-out unit when transferring the
lowermost-layer corrugated cardboard sheet, one by one, in
the sheet transferring direction. Here, an example using the
kicker will be described.

Here, as one example of the corrugated cardboard sheet
feeder using the kicker, there is disclosed a sheet feeder used
in a corrugated cardboard sheet carton former (see, for
example, Patent Literature 1).

Although illustration is omitted here, in the sheet feeder
(corresponding to a corrugated cardboard sheet feeder) in the
corrugated cardboard sheet carton former disclosed in Patent
Literature 1, a hopper adapted to store the plurality of corru-
gated cardboard sheets is disposed on a mounting table.

In addition, the above-mentioned hopper includes a front
gate disposed on the downstream side of the sheet transferring
direction in which the corrugated cardboard sheet is to be
transferred, and a back guide disposed on the upstream side of
the sheet transferring direction opposite to the downstream
side of the sheet transferring direction so as to face the front
gate leaving a space between the front gate and the back
guide.

Then, the plurality of corrugated cardboard sheets are
stacked on the mounting table almost horizontally between
the front gate and the back guide.

In the above-mentioned case, a lower end opening adapted
to allow passage of only one sheet, that is, the lowermost-
layer corrugated cardboard sheet among the plurality of cor-
rugated cardboard sheets stacked in the hopper is formed in a
lower end of the front gate.

In addition, a belt kicker mechanism with a feed claw part
is disposed to be rotatable under the mounting table so as to
transfer only the lowermost-layer corrugated cardboard sheet
among the plurality of corrugated cardboard sheets stacked
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on the mounting table by the feed claw part of the belt kicker
mechanism integrally with the mounting table toward the
downstream side of the sheet transferring direction.

In addition, a sheet pressing mechanism is disposed on an
inner upper part of the front gate in order to make such an
improvement that a warp of a front end of the corrugated
cardboard sheet located on the downstream side of the sheet
transferring direction is temporarily straightened by the sheet
pressing mechanism to facilitate passage of the front end of
the lowermost-layer corrugated cardboard sheet through the
front gate.

Further, a grate is disposed on an inner lower part of the
back guide so as to be movable upward and downward, and
the grate is configured to cause rear end sides of one or more
corrugated cardboard sheets located on the upper layer side of
the lowermost-layer corrugated cardboard sheet to move
upward and downward.

Then, in the sheet feeder so configured as mentioned-
above, in general, the total weight of the plurality of corru-
gated cardboard sheets stacked on the lowermost-layer cor-
rugated cardboard sheet is loaded on the lowermost-layer
corrugated cardboard sheet. However, one or more of the
plurality of corrugated cardboard sheets located on the upper
layer side of the lowermost-layer corrugated cardboard sheet
are separated from the lowermost-layer corrugated cardboard
sheet while gradually inclining upward from the front gate
side toward the back guide side by lifting up the rear end parts
of'the one or more corrugated cardboard sheets located on the
upper layer side of the lowermost-layer corrugated cardboard
sheet by the grate, in the middle of transferring the lower-
most-layer corrugated cardboard sheet toward the down-
stream side of the sheet transferring direction by the feed claw
part of the belt kicker mechanism. Then, it is possible to
reduce frictional resistance and rubbing which would occur
between the lowermost-layer corrugated cardboard sheet and
the second lowest corrugated cardboard sheet from bottom
located on the lowermost-layer corrugated cardboard sheet.

The grate is lowered to a position under the mounting table
when the feed claw part of the belt kicker mechanism has been
moved to a downstream end of the mounting table.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Laid-
Open Publication No. 2011-213448

SUMMARY

Inthe sheet feeder in the corrugated cardboard sheet carton
former disclosed in Patent Literature 1, although it is possible
to lift up the rear end sides of the one or more corrugated
cardboard sheets located on the upper layer side of the low-
ermost-layer corrugated cardboard sheet by the grate which is
movable upward and downward in the middle of transferring
the lowermost-layer corrugated cardboard sheet toward the
downstream side of the sheet transferring direction as
described above, there are such disadvantages that since a
grate lifting mechanism for moving up and down the grate is
necessary. Consequently, the configuration of the sheet feeder
is complicated and costs much and it requires to control the
timing of moving up and down the grate.

Accordingly, an object of the present invention is to pro-
vide a corrugated cardboard sheet feeder configured such
that, when a plurality of corrugated cardboard sheets are
stacked in a hopper, the lowermost-layer corrugated card-
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board sheet among the plurality of corrugated cardboard
sheets is pushed out toward the side of a lower end opening of
a front gate disposed on the downstream side of the sheet
transferring direction in the hopper by a kicker, and then, the
lowermost-layer corrugated cardboard sheet which has
passed through the lower end opening is fed and transferred,
one by one, to another device (for example, a printer) dis-
posed on the downstream side of the sheet transferring direc-
tion, and then, it becomes possible to lift up rear end sides of
one or more corrugated cardboard sheets located on the upper
layer side of the lowermost-layer corrugated cardboard sheet
by a simple structure without using the grate which is mov-
able upward and downward.
The present invention has been made in view of the above-
mentioned disadvantages. One aspect of the present invention
is a corrugated cardboard sheet feeder having:
a hopper adapted to store a plurality of corrugated card-
board sheets in a stacked state and including a front gate
formed with a lower end opening for passing, one by
one, the lowermost-layer corrugated cardboard sheet
among the plurality of corrugated cardboard sheets on
the downstream side of a sheet transferring direction;
an inclined type kicker including:
apush-out face adapted to push out the lowermost-layer
corrugated cardboard sheet toward the lower end
opening side of the front gate in abutment against a
rear end of the lowermost-layer corrugated cardboard
sheet stored in the hopper on the upstream side of the
sheet transferring direction; and

a rear end lift-up face which is obliquely formed such
that the height thereof is gradually increased toward
the upstream side of the sheet transferring direction
and adapted to lift upward a rear end side of a corru-
gated cardboard sheet located on the upper layer side
of the lowermost-layer corrugated cardboard sheet in
association with an operation of pushing out the low-
ermost-layer corrugated cardboard sheet;

a kicker reciprocation unit adapted to reciprocate the
inclined type kicker between a standby position where
the inclined type kicker is put on standby on the
upstream side of the sheet transferring direction beyond
the rear end of the lowermost-layer corrugated card-
board sheet which is in a state before pushed out by the
inclined type kicker and a stop position where the
inclined type kicker stops after the lowermost-layer cor-
rugated cardboard sheet has been pushed out and the rear
end side of the corrugated cardboard sheet located on the
upper layer side of the lowermost-layer corrugated card-
board sheet has been lifted upward by the inclined type
kicker; and

a sheet feed and transfer unit adapted to feed and transfer
the lowermost-layer corrugated cardboard sheet which
has passed through the lower end opening in the front
gate toward another device disposed on the downstream
side of the sheet transferring direction.

In addition, the corrugated cardboard sheet feeder accord-
ing to an embodiment of the present invention may be con-
figured such that the rear end lift-up face of the inclined type
kicker includes:

arear end lift introduction face which is flatly formed with
a height lower than a thickness of each corrugated cardboard
sheet and gets under a lower surface of the corrugated card-
board sheet located on the upper layer side of the lowermost-
layer corrugated cardboard sheet to introduce a lift;

an inclined face adapted to lift up the rear end side of the
corrugated cardboard sheet under which the lift has been
introduced onto the rear end lift introduction face; and
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a sheet hold face adapted to hold the rear end side of the
corrugated cardboard sheet so lifted up by the inclined face,
and

the rear end lift-up face, the inclined face and the sheet hold
face are formed in turn toward the upstream side of the sheet
transferring direction.

In addition, the corrugated cardboard sheer feeder accord-
ing to an embodiment of the present invention may be con-
figured such that the rear end lift-up faces ofthe inclined type
kicker are plurally formed at intervals along a sheet width
direction which is orthogonal to the sheet transferring direc-
tion for the lowermost-layer corrugated cardboard sheet and a
roller is attached to each of the rear end lift-up faces so as to
be rotatable in a direction parallel with the sheet transferring
direction in a state of being protruded upward slightly higher
than a part of a maximum height which has been inclined
upward in the rear end lift-up face.

BRIEF DESCRIPTION OF DRAWINGS

FIG.1is a configuration diagram illustrating an example of
a general configuration of a corrugated cardboard sheet
feeder according to an embodiment of the present invention.

FIG. 2A is a diagram illustrating an example of a first
embodiment of an inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a perspective view of the inclined
type kicker.

FIG. 2B is a diagram illustrating an example of the first
embodiment of the inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a side view of the inclined type
kicker when viewed from a sheet width direction.

FIG. 3A is a diagram illustrating an example of a second
embodiment of the inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a perspective view of the inclined
type kicker.

FIG. 3B is a diagram illustrating an example of the second
embodiment of the inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a side view of the inclined type
kicker when viewed from the sheet width direction.

FIG. 4 is a diagram illustrating an example of a third
embodiment of the inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a side view of the inclined type
kicker when viewed from the sheet width direction.

FIG. 5 is a diagram illustrating an example of a fourth
embodiment of the inclined type kicker in the corrugated
cardboard sheet feeder according to the embodiment of the
present invention, that is, a side view of the inclined type
kicker when viewed from the sheet width direction.

FIG. 6A is an operational diagram illustrating an example
of an operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.

FIG. 6B is an operational diagram illustrating an example
of the operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.

FIG. 6C is an operational diagram illustrating an example
of the operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.

FIG. 6D is an operational diagram illustrating an example
of the operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.



US 9,102,487 B2

5

FIG. 6E is an operational diagram illustrating an example
of the operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.

FIG. 6F is an operational diagram illustrating an example
of the operation of the corrugated cardboard sheet feeder
according to the embodiment of the present invention.

DETAILED DESCRIPTION

In the following, the corrugated cardboard sheet feeder
according to embodiments of the present invention will be
described in detail with reference to F1G. 1 to FIG. 5, and FIG.
6A to FIG. 6F.

In the following, description will be made on the assump-
tion that in each of FIG. 1 to FIG. 5 and FIG. 6A to FIG. 6F,
an arrow indicating a sheet transferring direction TD denotes
an orientation directing from the upstream side toward the
downstream side of the sheet transferring direction TD.

A corrugated cardboard sheet feeder according to an
embodiment of the present invention is configured such that:
when a plurality of corrugated cardboard sheets are stacked in
a hopper almost horizontally, a lowermost-layer corrugated
cardboard sheet among the plurality of corrugated cardboard
sheets is pushed out by a kicker toward the side of a lower end
opening of'a front gate disposed on the downstream side of the
sheet transferring direction TD in the hopper; and the lower-
most-layer corrugated cardboard sheet which has passed
through the lower end opening is fed and transferred to
another device (for example, a printer) disposed on the down-
stream side of the sheet transferring direction, one by one, and
the kicker is formed into the shape of an inclined type kicker
including: a push-out face adapted to push out a rear end of
the lowermost-layer corrugated cardboard sheet located on
the upstream side of the sheet transferring direction TD; and
a rear end lift-up face which is inclined upward adjacently to
the push-out face, and further rear end sides of one or more
corrugated cardboard sheets located on the upper layer side of
the lowermost-layer corrugated cardboard sheet are lifted up
by the rear end lift-up face of the inclined type kicker in the
middle of pushing out the lowermost-layer corrugated card-
board sheet by the push-out face of the inclined type kicker.

Embodiments

FIG. 1 illustrates an example of a corrugated cardboard
sheet feeder 10 according to an embodiment of the present
invention in section.

As illustrated in FIG. 1, the corrugated cardboard sheet
feeder 10 according to the embodiment of the present inven-
tion is configured to be capable of feeding and transferring a
plurality of corrugated cardboard sheets 11, one by one,
toward, for example, a printer (not illustrated) which is a
destination to which the corrugated cardboard sheets are to be
fed so as to perform printing, for example, for a packing box
in the printer.

In the above-mentioned corrugated cardboard sheet feeder
10, a hopper 20 adapted to store the plurality of corrugated
cardboard sheets 11 by stacking the sheets 11 almost hori-
zontally is configured by being surrounded by a sheet mount-
ing member 21, a front gate 22 and one pair of side fences 23
and (23) (not illustrated).

The plurality of corrugated cardboard sheets 11 which are
the same as one another in outer size and are each formed into
a rectangular shape are stacked almost horizontally on a flat
upper surface 21a of the above-mentioned sheet mounting
member 21. Here, a sheet mounting table that both of the
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upper surface 21a and a lower surface 215 are made of flat and
rigid metal plates is used as the sheet mounting member 21.

In the above-mentioned case, in the sheet mounting mem-
ber (hereinafter, noted as the sheet mounting table) 21, a
length between a front end 21¢ located on the downstream
side of the sheet transferring direction TD and a rear end 21d
located on the upstream side of the sheet transferring direc-
tion TD opposite to the downstream side of the sheet trans-
ferring direction Td is set to almost 14 of a length L of each
corrugated cardboard sheet 11 in the sheet transferring direc-
tion TD.

Then, the sheet mounting table 21 is configured to allow
stacking of about one hundred corrugated cardboard sheets
each having a thickness t of, for example, about 3.0 mm
thereon.

Inaddition, the platy front gate 22 is disposed in front of the
sheet mounting table 21 which is located on the downstream
side of the sheet transferring direction TD in the hopper 20
vertically to the upper surface 21a of the sheet mounting table
21.

The above-mentioned front gate 22 restricts front ends 11a
of respective corrugated cardboard sheets 11 other than a
lowermost-layer corrugated cardboard sheet 11A among the
plurality of corrugated cardboard sheets 11 stacked on the
sheet mounting table 21 by its own inner surface 22a and a
non-illustrated printer is disposed on the downstream side of
the sheet transferring direction TD beyond its own outer
surface 22b.

In addition, a lower end opening 22¢ is formed in a lower
end of the front gate 22 and is set to a height dimension T
(T>t) which is slightly higher than the thickness t of each
corrugated cardboard sheet 11 when measured using the
upper surface 21a of the sheet mounting table 21 as a refer-
ence plane. The lower end opening 22¢ is opened to such an
extent that the front end 11a side of the lowermost-layer
corrugated cardboard sheet 11A is separated from the corru-
gated cardboard sheets located on its upper layer side among
the plurality of corrugated cardboard sheets 11 so as to allow
passage of only one sheet, that is, only the lowermost-layer
corrugated sheet 11A through the lower end opening 22¢ in
the sheet transferring direction TD.

In the above-mentioned case, when the thickness t of each
corrugated cardboard sheet 11 is, for example, about 3.0 mm,
the height dimension T of the lower end opening 22¢ of the
front gate 22 is set to, for example, about 4.0 mm.

That is, the height dimension T of the lower end opening
22c is set to have a dimension which is larger than the thick-
ness t of each corrugated cardboard sheet 11 and is smaller
than 2x the thickness t of each corrugated cardboard sheet 11.
That is, the height dimension T meets a relation [t<T<2xt].

Accordingly, passage of a second lowest corrugated card-
board sheet 11B which is located on the upper side of the
lowermost-layer corrugated cardboard sheet 11 A and the plu-
rality of corrugated cardboard sheets 11 stacked on the second
lowest corrugated cardboard sheet 11B through the lower end
opening 22¢ of the front gate 22 is not allowed.

Theheight dimension T of the lower end opening 22¢ of the
front gate 22 is made adjustable in accordance with the thick-
ness t of each corrugated cardboard sheet 11.

In addition, the one pair of side fences 23 and (23) (not
illustrated) are disposed on both sides of a sheet width direc-
tion WD orthogonal to the sheet transferring direction TD of
the plurality of corrugated cardboard sheets 11 so as to face
each other leaving a space vertically relative to the upper
surface 21a of the sheet mounting table 21.
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The above-mentioned one pair of side fences 23 and (23)
restrict the both ends in the sheet width direction WD of the
plurality of corrugated cardboard sheets 11 stored in the hop-
per 20.

The space between the one pair of side fences 23 and (23)
is made adjustable in accordance with a width dimension of
each corrugated cardboard sheet 11.

In addition, an inclined type kicker 24 which would con-
stitute one of principal parts of the present embodiment is
integrally attached onto the sheet mounting table 21 in the
vicinity of the rear end 21d located on the upstream side of the
sheet transferring direction TD opposite to the downstream
side of the sheet transtferring direction TD on the upper sur-
face 21a of the sheet mounting table 21. Description on the
inclined type kicker 24 will be made later.

In addition, a platy sheet guide plate 27 is fixedly disposed
under the front gate 22. Both of an upper surface 27a and a
lower surface 276 ofthe sheet guide plate 27 are flattened. The
upper surface 27a is set almost level with the upper surface
21a ofthe sheet mounting table 21 and the frontend 11a of the
lowermost-layer corrugated cardboard sheet 11A which is
located under the front gate 22 is loaded on the upper surface
27a when the kicker 24 is put on standby.

In addition, a kicker reciprocation unit 30 adapted to recip-
rocate the inclined type kicker 24 attached onto the sheet
mounting table 21 toward the downstream side of the sheet
transferring direction TD and the upstream side of the sheet
transferring direction TD opposite to the downstream side of
the sheet transferring direction TD is disposed on the lower
surface 216 side of the sheet mounting table 21.

The above-mentioned kicker reciprocation unit 30 recip-
rocates the inclined type kicker 24 between a standby position
WP where the inclined type kicker 24 is put on standby on the
upstream side of the sheet transferring direction TD beyond
the rear end 115 of the lowermost-layer corrugated cardboard
sheet 11 A which is in a state before the corrugated cardboard
sheet 11A is pushed out by the inclined type kicker 24, and a
stop position SP where the inclined type kicker 24 stops after
the kicker 24 has pushed out the lowermost-layer corrugated
cardboard sheet 11A by moving from the standby position
WP toward the downstream side of the sheet transferring
direction TD and then has lifted upward rear end 115 sides of
one or more corrugated cardboard sheets 11 located on the
upper layer side of the lowermost-layer corrugated cardboard
sheet 11A.

Specifically describing, the kicker reciprocation unit 30
includes a first forwardly and reversely rotating motor 31
(M1), a first reduction gear train 32 (G1) adapted to reduce
rotation of the first motor 31, a driving side sprocket 33
connected with the first reduction gear train 32 to perform
forward and reverse rotation, a driven side sprocket 34
adapted to rotate by being driven by the driving side sprocket
33 and one pair of chains 35 and (35) (not illustrated) which
are wound endlessly between the driving side sprocket 33 and
the driven side sprocket 34 to perform forward and reverse
rotation and are disposed on both sides of the kicker recipro-
cation unit 30 oriented in the sheet width direction WD.

In the above-mentioned case, the sheet mounting table 21
to which the inclined type kicker 24 is integrally attached is
loaded across the one pair of chains 35 and (35).

Then, as described later in the description on operation, the
kicker reciprocation unit 30 is configured such that when the
first motor 31 has forwardly rotated in a counterclockwise
direction, the inclined type kicker 24 moves from the illus-
trated standby position WP toward the downstream side of the
sheet transferring direction TD integrally with the sheet
mounting table 21 via the chains 35 and the lowermost-layer
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corrugated cardboard sheet 11A is pushed out toward the
downstream side of the sheet transferring direction TD pass-
ing through the lower end opening 22¢ in the front gate 22 by
being pushed out by the inclined type kicker 24, while when
the first motor 31 has reversely rotated in a clockwise direc-
tion, the inclined type kicker 24 moves toward the upstream
side of the sheet transferring direction TD integrally with the
sheet mounting table 21 via the chains 35 and returns to the
original standby position WP.

Incidentally, although in the present embodiment, descrip-
tion has been made by using the chains 35 which would
support the heavy-weighted sheet mounting table 21 as a unit
for moving the inclined type kicker 24 integrally with the
sheet mounting table 21, a rigid timing belt may be favorably
used in place of the chains 35.

In addition, a sheet feed and transfer unit 40 adapted to feed
and transfer the lowermost-layer corrugated cardboard sheet
11A which has passed through the lower end opening 22¢ of
the front gate 22 toward another device not illustrated (for
example, a printer) which is disposed on the downstream side
of'the sheet transferring direction TD beyond the kicker recip-
rocation unit 30.

The above-mentioned sheet feed and transfer unit 40
includes a second forwardly rotating motor 41 (M2), a second
reduction gear train 42 (G2) adapted to reduce rotation of the
second motor 41, a drive roller 43 which forwardly rotates by
being connected with the second reduction gear train 42 and
is made to face into a through-hole 27¢ formed in the sheet
guide plate 27 from the lower surface 275 side toward the
upper surface 27q side and a driven roller 44 which presses
against the driver roller 43 from the upper surface 27a side of
the sheet guide plate 27 so as to freely come into/out of
contact with the driver roller 43.

In the above-mentioned case, a sheet transfer roller pair
(43, 44) formed by pairing the drive roller 43 with the driven
roller 44 is also called a resist roller pair and the resist roller
pair corrects a positional displacement of the front end 11a of
the lowermost-layer corrugated cardboard sheet 11A in the
sheet width direction WD.

Then, as described later in the description on operation, the
sheet feed and transfer unit 40 is configured to feed and
transfer the lowermost-layer corrugated cardboard sheet 11A
which has passed through the lower end opening 22¢ of the
front gate 22 toward the printer side not illustrated while
feeding the corrugated cardboard sheet 11 A along the upper
surface 27a ofthe sheet guide plate 27 when the second motor
41 has forwardly rotated in the counterclockwise direction.

Further, a sheet end detection sensor 28 is disposed in the
downstream vicinity of the resist roller pair formed by paring
the drive roller 43 with the driven roller 44 by using a well-
known micro-switch, reflection type photosensor or the like
so as to detect the front end 11a of the lowermost-layer
corrugated cardboard sheet 11 A which has passed between
the drive roller 43 and the driven roller 44 by using the sheet
end detection sensor 28.

Here, the inclined type kicker 24 which would constitute
one of principal parts of the present embodiment will be
described by using FIG. 1 to FIG. 5.

In the present embodiment, as structural forms of the
inclined type kicker 24, there are provided inclined type kick-
ers 24A, 24B, 24C and 24D according to first to fourth
embodiments, and any one of the kickers according to the
embodiments is applicable.

First Embodiment

First, the first embodiment of the inclined kicker in the
corrugated cardboard sheet feeder according to the embodi-
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ment of the present invention will be described by using FI1G.
2A and FIG. 2B. FIG. 2A is a perspective view illustrating an
example of the inclined type kicker and FIG. 2B is a side view
illustrating an example of the inclined type kicker when
viewed from the sheet width direction.

First, as illustrated in FIG. 2A and FIG. 2B, a width dimen-
sion W of the inclined type kicker 24 A according to the first
embodiment is made wide corresponding to the width dimen-
sion (not illustrated) of each corrugated cardboard sheet 11.

Then, the inclined type kicker 24 A according to the first
embodiment includes a bottom face 24a to be attached onto
the upper surface 21a of the sheet mounting table 21, a push-
out face 245 which is formed vertically relative to the bottom
face 24a so as to have a height H1 which is less than the
thickness t of each corrugated cardboard sheet 11, that is,
slightly lower than the thickness t and adapted to push out the
lowermost-layer corrugated cardboard sheet 11A on the sheet
mounting table 21 toward the lower end opening 22¢ side of
the front gate 22, a rear end lift-up face 24¢ which is obliquely
formed such that its height is gradually increased relative to
the bottom face 24a toward the upstream side of the sheet
transferring direction TD on the side opposite to a pushing-
out direction in which the corrugated cardboard sheet 11A is
pushed out by the push-out face 24 and is adapted to lift
upward the rear end 115 sides of one or more corrugated
cardboard sheets 11 located on the upper layer side of the
lowermost-layer corrugated cardboard sheet 11A in associa-
tion with an operation of pushing out the lowermost-layer
corrugated cardboard sheet 11A, and a rear face 24d which is
bent into an R-shape.

In the above-mentioned case, the bottom face 244 and the
push-out face 245 of the inclined type kicker 24 A according
to the first embodiment are formed to be adjacent to each
other along the sheet width direction WD, while a plurality of
combinations of the rear end lift-up faces 24¢ and the rear
faces 244 are formed having appropriate widths and at inter-
vals along the sheet width direction WD.

In addition, as illustrated in FIG. 2B in an enlarged form,
the rear end lift-up face 24c¢ of the inclined type kicker 24A
according to the first embodiment includes a rear end lift
introduction face 24c¢1, a concavely-curved face 24¢2 for
connection, an inclined face 24¢3 and a sheet hold face 24c4
which are formed adjacently to one another in turn toward the
upstream side of the sheet transferring direction TD.

In the above-mentioned case, the above-mentioned rear
end lift introduction face 24c¢1 is flatly formed as a first flat
face 24c¢1 adjacently to an upper end of the push-out face 245
horizontally in parallel with the bottom face 244, by having a
height H1 which is less than the thickness t of each corrugated
cardboard sheet 11, that is, slightly lower than the thickness t.
The rear end lift introduction face 24¢1 has a function of
getting under a lower surface of each of the corrugated card-
board sheets 11 including the second lowest corrugated card-
board sheet 11B located on the upper layer side of the lower-
most-layer corrugated cardboard sheet 11A, and introducing
aliftunder each corrugated cardboard sheet 11 while prevent-
ing stack-paper feeding of the second lowest corrugated card-
board sheet 11B which is located directly on the lowermost-
layer corrugated cardboard sheet 11 A in the sheet transferring
direction TD.

Pushing-out of the second lowest corrugated cardboard
sheet 11B toward the downstream side of the sheet transfer-
ring direction TD is restricted because the front end 11a of the
second lowest corrugated cardboard sheet 11B abuts against
the inner surface 22a of the front gate 22. However, in a case
where part of the front end 11a of the second lowest corru-
gated cardboard sheet 11B gets into the lower end opening
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22c¢ of the front gate 22 due to a variation in thickness tamong
the corrugated cardboard sheets 11, there is danger that stack-
paper feeding of the second lowest corrugated cardboard
sheet 11B together with the lowermost-layer corrugated card-
board sheet 11 A occurs. Therefore, the above-mentioned rear
end lift introduction face 24c1 is formed in order to avoid
stack-paper feeding of the corrugated cardboard sheets 11.

That is, in the rear end lift-up face 24¢ of the inclined type
kicker, since the rear end lift introduction face 24c¢l1, the
inclined face 24¢3 and the sheet hold face 24¢4 are formed in
turn toward the upstream side of the sheet transferring direc-
tion TD and, in particular, the rear end lift introduction face
241 is flatly formed having the height H which is less than
the thickness t of each corrugated cardboard sheet, it is pos-
sible to prevent stack-paper feeding of the second lowest
corrugated cardboard sheet 11B which is located directly on
the lowermost-layer corrugated cardboard sheet 11A when
pushing out the lowermost-layer corrugated cardboard sheet
11A.

In addition, the above-mentioned concavely curved face
24c2 for connection is formed such that the rear end lift
introduction face 24c1 and the inclined face 24c¢3 are
smoothly brought into adjacent to each other.

In addition, while pushing out the rear end 1156 of the
lowermost-layer corrugated cardboard 11A by the push-out
face 245 toward the downstream side of the sheet transferring
direction TD, the above-mentioned inclined face 24¢3 is
obliquely formed such that the face 24¢3 lifts up upward the
rear end 115 sides of the plurality of corrugated cardboard
sheets 11 including the second lowest corrugated cardboard
sheet 11B and stacked thereon, under which the lift has been
introduced onto the rear end lift introduction face 24¢1, while
the push-out face 245 moves toward the downstream side of
the sheet transferring direction TD.

In addition, the above-mentioned sheet hold face 24¢4 is
flatly formed as a second flat face adjacently to the top of the
inclined face 24¢3 having a maximum height H2 relative to
the bottom face 24a and has a function of holding the rear end
115 sides of one or more corrugated cardboard sheets located
on the upper layer side of the lowermost-layer corrugated
cardboard sheet 11 A which has been lifted up by the inclined
face 24c3.

Then, when the thickness t of each corrugated cardboard
sheet 11 is, for example, about 3.0 mm, the respective dimen-
sions in FIG. 2B are set such that, for example, Hl1=about 2.5
mm, H2=about 20.0 mm, X1+X2=about 10 mm, X3=about
10 mm, X4=about 5 mm and X5=about 10 mm and therefore
a length X in the sheet transferring direction TD of the
inclined type kicker 24A according to the first embodiment
amounts to about 35 mm.

Second Embodiment

Next, the second embodiment of the inclined type kicker in
the corrugated cardboard sheet feeder according to the
embodiment of the present invention will be described using
FIG. 3A and FIG. 3B. FIG. 3A is a perspective view illustrat-
ing an example of the inclined type kicker and FIG. 3B is a
side view illustrating an example of the inclined type kicker
when viewed from the sheet width direction.

The inclined type kicker 24B according to the second
embodiment illustrated in FIG. 3A and FIG. 3B has the same
configuration as the previously described inclined type kicker
24A according to the first embodiment except some parts.
Here, for the convenience of description, the previously
described constitutional members are illustrated by assigning
the same numerals and constitutional members which are
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different from the previously described constitutional mem-
bers will be described by assigning new numerals.

As illustrated in FIG. 3A and FIG. 3B, in the above-men-
tioned inclined type kicker 24B according to the second
embodiment, rollers 25 are respectively attached to side faces
24e in the sheet width direction WD of the respective rear end
lift-up faces 24c¢ which are formed plurally along the sheet
width direction WD in the inclined type kicker 24 A according
to the first embodiment so as to be rotatable via a roller shaft
26. The roller shaft 26 is oriented in the sheet width direction
WD.

In the above-mentioned case, the above-mentioned roller
25 is attached to be rotatable in a direction parallel with the
sheet transferring direction TD in a state of being projected
upward slightly higher than a part of a maximum height
which has been inclined upward in the rear end lift-up face
24c of the inclined type kicker 24B according to the second
embodiment. That is, the roller 25 is attached around the
roller shaft 26 which is a rotary shaft oriented in parallel with
the sheet width direction WD by being attached via the roller
shaft 26.

Thus, even when the weight of the one or more corrugated
cardboard sheets 11 located on the upper layer side of the
lowermost-layer corrugated cardboard sheet 11 A is loaded on
the roller 25 in a case where the roller 25 has abutted against
the second lowest corrugated cardboard sheet 11B which has
been lifted upward by the inclined type kicker 24B according
to the second embodiment upon movement of the inclined
type kicker 24B according to the second embodiment, it is
possible to reduce resistance load exerted onto the inclined
type kicker 24B according to the second embodiment upon
movement by rotation of the roller 25.

Third Embodiment

Next, the third embodiment of the inclined type kicker in
the corrugated cardboard sheet feeder according to the
embodiment of the present invention will be described using
FIG. 4. FIG. 4 is a side view illustrating an example of the
inclined type kicker when viewed from the sheet width direc-
tion.

The inclined type kicker 24C according to the third
embodiment illustrated in FIG. 4 has the same configuration
as the inclined type kicker 24A according to the first embodi-
ment which has been previously described above except sev-
eral parts. Here, points different from those of the inclined
type kicker 24A according to the first embodiment will be
described by using only the side view illustrated in FIG. 4.

As illustrated in FIG. 4, the above-mentioned inclined type
kicker 24C according to the third embodiment includes the
bottom face 24a, the push-out face 245, a rear end lift-up face
24¢' and the rear face 24d and only the rear end lift-up face
24¢' is formed for the purpose of achieving simplification
relative to the rear end lift-up face 24c¢ of the previously
described inclined type kicker 24A according to the first
embodiment.

That is, the rear end lift-up face 24¢' of the above-men-
tioned inclined type kicker 24C according to the third
embodiment includes an inclined face 24¢3' which has been
inclined such that the height is gradually increased from the
upper end of the push-out face 245 toward the upstream side
of' the sheet transferring direction TD and finally reaches the
maximum height H2 and the sheet hold face 24¢4 which has
been flatly formed having the maximum height H2 relative to
the bottom face 24a.

Then, the above-mentioned inclined face 24¢3' is obliquely
formed so as to lift upward the rear end 115 sides of the one
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or more corrugated cardboard sheets 11 located on the upper
layer side of the lowermost-layer corrugated cardboard sheet
11A with movement of the push-out face 245 toward the
downstream side of the sheet transferring direction TD in the
middle of pushing out the rear end 115 of the lowermost-layer
corrugated cardboard sheet 11A toward the downstream side
of the sheet transterring direction TD by the push-out face
24b.

In the above-mentioned case, as described above, pushing
out of the second lowest corrugated cardboard sheet 11B
which is located directly on the lowermost-layer corrugated
cardboard sheet 11A is restricted toward the downstream side
of the sheet transferring direction TD, because the front end
11a of the corrugated cardboard sheet 11B abuts against the
inner face 224 of the front gate 22. Owing to the above, even
when the rear end 115 of the second lowest corrugated card-
board sheet 11B abuts against the inclined face 24¢3' in the
middle of pushing out the lowermost-layer corrugated card-
board sheet 11A by the push-out face 245 of the inclined type
kicker 24C according to the third embodiment, the second
lowest corrugated cardboard sheet 11B is not generally
pushed out toward the downstream side of the sheet transfer-
ring direction TD and therefore simplification of the rear end
lift-up face 24¢' of the inclined type kicker 24C according to
the third embodiment does not cause trouble.

Then, when the thickness t of each corrugated cardboard
sheet 11 is, for example, about 3.0 mm, the respective dimen-
sions in FIG. 4 are set such that, for example, Hl=about 2.5
mm, H2=about 20.0 mm, X1+X2+X3=about 20 mm,
X4=about 5 mm, and X5=about 10 mm and therefore the
length X in the sheet transferring direction TD of the inclined
type kicker 24C according to the third embodiment amounts
to about 35 mm.

Fourth Embodiment

Next, the fourth embodiment of the inclined type kicker in
the corrugated cardboard sheet feeder according to the
embodiment of the present invention will be described using
FIG. 5. FIG. 5 is a side view illustrating an example of the
inclined type kicker when viewed from the sheet width direc-
tion.

The inclined type kicker 24D according to the fourth
embodiment illustrated in FIG. 5 is different from the inclined
typekicker 24C according to the third embodiment only in the
point that a roller 25 is attached to a side face 24¢' in the sheet
width direction WD of each of the end lift-up faces 24¢' which
are plurally formed along the sheet width direction WD in the
inclined type kicker 24C according to the third embodiment
to be rotatable via the roller shaft 26. Since the function of the
roller 25 is the same as that of the roller 25 disposed in the
previously described inclined type kicker 24B according to
the second embodiment, description thereof is omitted here.

[Operation of Corrugated Cardboard Sheet Feeder 10]

An operation of the so configured corrugated cardboard
sheet feeder 10 according to the embodiment of the present
invention will be described in order of operation using FIG.
6A to FIG. 6F. FIG. 6 A to FIG. 6F illustrate examples of a part
of a reciprocating operation for the inclined type kicker in
turn.

In FIG. 6A to FIG. 6F, illustration of the one pair of side
fences 23 and (23) illustrated in FIG. 1 is omitted. In addition,
in FIG. 6A to FIG. 6F, an example of a case where the form of
the inclined type kicker 24A according to the first embodi-
ment previously described using FIG. 2A and FIG. 2B has
been applied as the inclined type kicker 24 will be described.
However, since even in a case where any of the embodiments
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of the inclined type kickers 24B, 24C and 24D from the
second embodiment to the fourth embodiment illustrated in
FIG. 3A, FIG. 3B, FIG. 4 and FIG. 5 has been applied, the
kicker operates almost similarly to the form of the inclined
type kicker 24 A according to the first embodiment, descrip-
tion thereof is omitted.

First, when the corrugated cardboard sheet feeder 10
according to the embodiment reaches a standby state (an
initial state), the plurality of corrugated cardboard sheets 11
are stacked almost horizontally on the sheet mounting table
21 in the hopper 20 as illustrated in FIG. 6A.

Then, the frontend 11a of each of the corrugated cardboard
sheets 11 other than the lowermost-layer corrugated card-
board sheet 11A among the plurality of corrugated cardboard
sheets 11 abuts against the inner face 22a of the front gate 22
to be restricted in position and the front end 114 of the low-
ermost-layer corrugated cardboard sheet 11A is loaded on the
sheet guide plate 27 while facing the lower end opening 22¢
of the front gate 22.

In addition, in the above-mentioned situation, the kicker
reciprocation unit 30 disposed under the sheet mounting table
21 is in a driving stop state. Therefore, the chain 35 wound on
the driving side sprocket 33 and the driven side sprocket 34
which configure the kicker reciprocation unit 30 is in a rota-
tion stop state and accordingly the sheet mounting table 21
loaded on the chain 35 and the inclined type kicker 24A
according to the first embodiment attached onto the sheet
mounting table 21 are on standby at illustrated standby posi-
tions WP.

At that time, the push-out face 245 of the inclined type
kicker 24 A maintains a state of abutting against the rear end
115 of the lowermost-layer corrugated cardboard sheet 11A.
On the other hand, the rear ends 115 of the one or more
corrugated cardboard sheets 11 located on the upper layer
side of the lowermost-layer corrugated cardboard sheet 11A
are separated from the inclined type kicker 24A.

In addition, also the sheet feed and transfer unit 40 which is
disposed along the sheet guide plate 27 on the downstream
side of the sheet transferring direction TD beyond the kicker
reciprocation unit 30 is in the driving stop state. Therefore,
the drive roller 43 of the sheet feed and transfer unit 40 is ata
standstill and the driven roller 44 which is driven by the drive
roller 43 is separated from the drive roller 43.

Subsequently, when the chain 35 which is wound on the
driving side sprocket 33 and the driven side sprocket 34 which
configure the kicker reciprocation unit 30 is forwardly rotated
in the counterclockwise direction, the inclined type kicker
24 A starts moving toward the downstream side of the sheet
transferring direction TD integrally with the sheet mounting
table 21 with rotation of the chain 35. Then, the push-out face
245b of the inclined type kicker 24A pushes out the rear end
115 of the lowermost-layer corrugated cardboard sheet 11A
toward the downstream side of the sheet transferring direction
TD. Therefore, only the front end 114 of the lowermost-layer
corrugated cardboard sheet 11 A enters the lower end opening
22c¢ of the front gate 22 as illustrated in FIG. 6B.

Then, the lift of the rear end 115 of the second lowest
corrugated cardboard sheet 11B is introduced by the rear end
lift introduction face 24c¢1 in the rear end lift-up face 24¢ of
the inclined type kicker 24A with movement of the push-out
face 246 of the inclined type kicker 24 A toward the down-
stream side of the sheet transferring direction TD, and the lift
of the rear ends 115 of the plurality of corrugated cardboard
sheets 11 stacked on the upper layer including the second
lowest corrugated cardboard sheet 11B is also introduced.

In addition, since the front end 11a of the lowermost-layer
corrugated cardboard sheet 11A does not yet reach the sheet
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feed and transfer unit 40 still at this stage, the sheet feed and
transfer unit 40 is in the driving stop state.

Subsequently, when the inclined type kicker 24A keeps
moving toward the downstream side of the sheet transferring
direction TD integrally with the sheet mounting table 21 by
the kicker reciprocation unit 30 to further move the rear end
115 of the lowermost-layer corrugated cardboard sheet 11A
by the push-out face 245 of the inclined type kicker 24A a
little toward the downstream side of the sheet transferring
direction TD from the state illustrated in FIG. 6B, the front
end 11a of the lowermost-layer corrugated cardboard sheet
11A passes through the lower end opening 22¢ of the front
gate 22 as illustrated in FIG. 6C.

In addition, the rear end 115 sides of the one or more
corrugated cardboard sheets 11 located on the upper layer
side of the lowermost-layer corrugated cardboard sheet 11A
are lifted upward by the inclined face 24¢3 in the rear end
lift-up face 24¢ of the inclined type kicker 24A with move-
ment of the inclined type kicker 24A toward the downstream
side of the sheet transferring direction TD.

In addition, since the front end 114 of the lowermost-layer
corrugated cardboard sheet 11A does not yet reach the sheet
feed and transfer unit 40 also at this stage, the sheet feed and
transfer unit 40 is in the driving stop state.

Subsequently, when the inclined type kicker 24A keeps
moving further toward the downstream side of the sheet trans-
ferring direction TD integrally with the sheet mounting table
21 by the kicker reciprocation unit 30 and the push-out face
24b of the inclined type kicker 24A pushes out the rear end
115 of the lowermost-layer corrugated cardboard sheet 11A
further toward the downstream side of the sheet transferring
direction TD, the rear end 115 sides of the one or more
corrugated cardboard sheets 11 located on the upper layer
side of the lowermost-layer corrugated cardboard sheet 11A
are held on the sheet hold face 24¢4 in the rear end lift-up face
24c of the inclined type kicker 24 A in a state of being lifted
upward as illustrated in FIG. 6D.

On the other hand, the front end 11a ofthe lowermost-layer
corrugated cardboard sheet 11A enters between the drive
roller 43 and the driven roller 44 of the sheet feed and transfer
unit 40 while being fed along the sheet guide plate 27.

Then, when the sheet end detection sensor 28 has detected
that the front end 11a of the lowermost-layer corrugated
cardboard sheet 11A has entered between the drive roller 43
and the driven roller 44, the drive roller 43 of the sheet feed
and transfer unit 40 is forwardly rotated in the counterclock-
wise direction and the driven roller 44 is brought into press
contact with the drive roller 43 with the lowermost-layer
corrugated cardboard sheet 11A interposed.

Subsequently, when driving of the kicker reciprocation
unit 30 is stopped at start of transfer of the front end 114 side
of the lowermost-layer corrugated cardboard sheet 11A with
the front end 114 nipped between the drive roller 43 and the
driven roller 44 of the sheet feed and transfer unit 40, then the
inclined type kicker 24 A stops movement toward the down-
stream side of the sheet transferring direction TD integrally
with the sheet mounting table 21 as illustrated in FIG. 6E.

At that time, since the rear end 115 sides of the one or more
corrugated cardboard sheets 11 located on the upper layer
side of the lowermost-layer corrugated cardboard sheet 11A
are held on the sheet hold face 24¢4 in the rear end lift-up face
24c of the inclined type kicker 24 A in a state of being lifted
upward, and hence a gap generated between the lowermost-
layer corrugated cardboard sheet 11A and the second lowest
corrugated cardboard sheet 11B is gradually increased from
the front end 114 sides toward the rear end 115 sides. Conse-
quently, the front end 114 sides of the plurality of corrugated
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cardboard sheets 11 stacked on the upper layer of the second
lowest corrugated cardboard sheet 11B, including the second
lowest corrugated cardboard sheet 11B, are brought into abut-
ment against the inner face 22a of the front gate 22, and the
rear end 115 sides are lifted up, and as a result the corrugated
cardboard sheets 11 are inclined.

Owing to the above, the frictional resistance generated
between the lowermost-layer corrugated cardboard sheet
11A and the second lowest corrugated cardboard sheet 11B
which is located directly on the corrugated cardboard sheet
11A isreduced and rubbing occurring between the corrugated
cardboard sheets 11A and 11B is also reduced, and therefore
the surface of the lowermost-layer corrugated cardboard
sheet 11A is not damaged and paper dust caused by rubbing is
not generated. Accordingly, it is possible to feed and transfer
the lowermost-layer corrugated cardboard sheet 11A toward
the printer not illustrated at a high speed by increasing trans-
ferring force for the lowermost-layer corrugated cardboard
sheet 11A.

Further, the loads of the one or more corrugated cardboard
sheets 11 located on the upper layer side of the lowermost-
layer corrugated cardboard sheet 11A are not exerted onto the
front end 11a side of the lowermost-layer corrugated card-
board sheet 11A located on the downstream side of the sheet
transferring direction. Accordingly, it is possible to reduce a
driving load on the sheet feed and transfer unit 40 which
transfers the lowermost-layer corrugated cardboard sheet
11A which has passed through the front gate 22 toward the
downstream side of the sheet transferring direction TD.

In the above-mentioned case, when L is a length of each
corrugated cardboard sheet 11 in the sheet transferring direc-
tion TD, a moving distance over which the inclined type
kicker 24A moves from the standby position WP to the stop
position SP in a case where the inclined type kicker 24 A has
stopped at the illustrated stop position SP when the front end
11a of the lowermost-layer corrugated cardboard sheet 11A
has reached the sheet feed and transfer unit 40 is set to about
V5 of the length L of the lowermost-layer corrugated card-
board sheet 11A.

Owing to the above, it is possible to hold the one or more
corrugated cardboard sheets 11 held on the sheet hold face
24c4 in the rear end lift-up face 24¢ of the inclined type kicker
24A in an inclined state without losing a balance during
movement of the inclined type kicker 24A.

Subsequently, the lowermost-layer corrugated cardboard
sheet 11A is transferred toward the printer not illustrated by
the drive roller 43 and the driven roller 44 of the sheet feed and
transfer unit 40 while feeding the corrugated cardboard sheet
11A along the sheet guide plate 27 as illustrated in FIG. 6F.

On the other hand, when the chain 35 which is wound
around the driving side sprocket 33 and the driven side
sprocket 34 configuring the kicker reciprocation unit 30 is
reversely rotated in the clockwise direction, the inclined type
kicker 24A starts moving toward the upstream side of the
sheet transferring direction TD opposite to the downstream
side of the sheet transferring direction TD integrally with the
sheet mounting table 21 with rotation of the chain 35.

At that time, the inclined type kicker 24A returns to the
standby position WP with the sheet hold face 24¢4 in the rear
end lift-up face 24¢ of the inclined type kicker 24 A in contact
with the second lowest corrugated cardboard sheet 11B.
Therefore, the second lowest corrugated cardboard sheet 11B
is separated from the sheet hold face 24¢ and turns to the next
lowermost-layer corrugated cardboard sheet when the
inclined type kicker 24 A has returned to the standby position
WP and thereafter the processes in FIG. 6A to FIG. 6F are
repetitively performed.
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Then, when the inclined type kicker 24A has returned to
the standby position WP, the both ends in the sheet width
direction WD of the plurality of corrugated cardboard sheets
11 stacked on the upper layer of the second lowest corrugated
cardboard sheet 11B, including the second lowest corrugated
cardboard sheet 11B, are restricted by the one pair of side
fences 23 and (23) illustrated in FIG. 1, and the corrugated
cardboard sheets 11 return to the standby state. That is, since
the plurality of the corrugated cardboard sheets 11 stacked on
the upper layer return to the standby state which is suited to
repetitively perform the processes in FIG. 6A to FIG. 6E
when the inclined type kicker 24 A has returned to the standby
position WP, it becomes possible to push out the corrugated
cardboard sheet 11 repetitively and stably.

According to the corrugated cardboard sheet feeder 10
according to the embodiment which has been described in
detail hereinabove, the inclined type kicker 24 adapted to
push out the lowermost-layer corrugated cardboard sheet
11A among the plurality of corrugated cardboard sheets 11
stacked in the hopper 20 toward the front gate 22 side dis-
posed on the downstream side of the sheet transferring direc-
tion TD in the hopper 20 includes: the push-out face 245
adapted to push out the lowermost-layer corrugated card-
board sheet 11 A toward the lower end opening 22¢ side of the
front gate 22 in abutment against the rear end 1156 of the
lowermost-layer corrugated cardboard sheet 11A located on
the upstream side of the sheet transferring direction TD; and
the rear end lift-up face 24¢ which is obliquely formed such
that the height is gradually increased toward the upstream
side of the sheet transferring direction TD and is adapted to
lift upward the rear end 115 sides of the one or more corru-
gated cardboard sheets 11 located on the upper layer side of
the lowermost-layer corrugated cardboard sheet 11A in asso-
ciation with the operation of pushing out the lowermost-layer
corrugated cardboard sheet 11A. Therefore, it is not neces-
sary to dispose such a grate which is movable upward and
downward as described in Related Art and it is possible to lift
upward the rear end 115 sides of the one or more corrugated
cardboard sheets 11 located on the upper layer side of the
lowermost-layer corrugated cardboard sheet 11 A only by the
inclined type kicker 24. Consequently, the structure of the
corrugated cardboard sheet feeder 10 is simplified, then it is
possible to provide the corrugated cardboard sheet feeder 10
atalow cost and to readily control the reciprocating operation
of the inclined type kicker 24.

While embodiments of the present invention have been
described hereinabove, these embodiments are merely illus-
tration described for the purpose of facilitating the under-
standing of the present invention, and the present invention is
not limited to the embodiments. The technical scope of the
present invention is not limited to the specific technical mat-
ters disclosed in the embodiments but includes various modi-
fications, changes, alternative techniques, and the like which
can readily be conceived therefrom.

The present patent application claims the priority based on
Japanese Patent Application No. 2013-156412 filed on Jul.
29,2013 and the entire content thereof is incorporated into the
present specification by reference.

INDUSTRIAL APPLICABILITY

According to the corrugated cardboard sheet feeder
according to the embodiment of the present invention, the
inclined type kicker adapted to push out the lowermost-layer
corrugated cardboard sheet among the plurality of corrugated
cardboard sheets stacked in the hopper toward the front gate
disposed on the downstream side of the sheet transferring
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direction in the hopper includes: the push-out face adapted to
push out the lowermost-layer corrugated cardboard sheet
toward the side of the lower end opening of the front gate in
abutment against the rear end of the lowermost-layer corru-
gated cardboard sheet located on the upstream side of the
sheet transferring direction; and the rear end lift-up face
which is obliquely formed such that the height is gradually
increased toward the upstream side of the sheet transferring
direction and is adapted to lift upward the rear end sides of the
one or more corrugated cardboard sheets located on the upper
layer side of the lowermost-layer corrugated cardboard sheet
in association with the operation of pushing out the lower-
most-layer corrugated cardboard sheet. Therefore, it is pos-
sible to lift upward the rear end sides of the one or more
corrugated cardboard sheets located on the upper layer side of
the lowermost-layer corrugated cardboard sheet only by the
inclined type kicker. Consequently, the structure of the cor-
rugated cardboard sheet feeder is simplified, then it is pos-
sible to provide the corrugated cardboard sheet feeder at a low
cost and to readily control the reciprocating operation of the
inclined type kicker.
What is claimed is:
1. A corrugated cardboard sheet feeder comprising:
a hopper adapted to store a plurality of corrugated card-
board sheets in a stacked state and including a front gate
formed with a lower end opening for passing, one by
one, a lowermost-layer corrugated cardboard sheet
among the plurality of corrugated cardboard sheets on a
downstream side of a sheet transferring direction;
an inclined type kicker including:
apush-out face adapted to push out the lowermost-layer
corrugated cardboard sheet toward the lower end
opening side of the front gate in abutment against a
rear end of the lowermost-layer corrugated cardboard
sheet stored in the hopper on an upstream side of the
sheet transferring direction; and

a rear end lift-up face which is obliquely formed such
that the height thereof is gradually increased toward
the upstream side of the sheet transferring direction
and adapted to lift upward a rear end side of a corru-
gated cardboard sheet located on the upper layer side
of the lowermost-layer corrugated cardboard sheet in
association with an operation of pushing out the low-
ermost-layer corrugated cardboard sheet;

a kicker reciprocation unit adapted to reciprocate the
inclined type kicker between a standby position where
the inclined type kicker is put on standby on the
upstream side of the sheet transferring direction beyond
the rear end of the lowermost-layer corrugated card-
board sheet which is in a state before pushed out by the
inclined type kicker and a stop position where the
inclined type kicker stops after the lowermost-layer cor-
rugated cardboard sheet has been pushed out and the rear
end side of the corrugated cardboard sheet located on the
upper layer side of the lowermost-layer corrugated card-
board sheet has been lifted upward by the inclined type
kicker; and

a sheet feed and transfer unit adapted to feed and transfer
the lowermost-layer corrugated cardboard sheet which
has passed through the lower end opening in the front
gate toward another device disposed on the downstream
side of the sheet transferring direction, wherein

the rear end lift-up face of the inclined type kicker includes:
a rear end lift introduction face which is flatly formed

with a height lower than a thickness of each corru-
gated cardboard sheet and gets under a lower surface
of'the corrugated cardboard sheet located on the upper
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layer side of the lowermost-layer corrugated card-
board sheet to introduce a lift;

an inclined face adapted to lift up the rear end side of the
corrugated cardboard sheet under which the lift has
been introduced onto the rear end lift introduction
face; and

a sheet hold face adapted to hold the rear end side of the
corrugated cardboard sheet so lifted up by the inclined
face, and wherein
the rear end lift introduction face, the inclined face and the
sheet hold face are formed in turn toward the upstream
side of the sheet transferring direction.
2. A corrugated cardboard sheet feeder comprising:
a hopper adapted to store a plurality of corrugated card-
board sheets in a stacked state and including a front gate
formed with a lower end opening for passing, one by
one, a lowermost-layer corrugated cardboard sheet
among the plurality of corrugated cardboard sheets on a
downstream side of a sheet transferring direction;
an inclined type kicker including:
apush-out face adapted to push out the lowermost-layer
corrugated cardboard sheet toward the lower end
opening side of the front gate in abutment against a
rear end of the lowermost-layer corrugated cardboard
sheet stored in the hopper on an upstream side of the
sheet transferring direction; and

a rear end lift-up face which is obliquely formed such
that the height thereof is gradually increased toward
the upstream side of the sheet transferring direction
and adapted to lift upward a rear end side of a corru-
gated cardboard sheet located on the upper layer side
of the lowermost-layer corrugated cardboard sheet in
association with an operation of pushing out the low-
ermost-layer corrugated cardboard sheet;

a kicker reciprocation unit adapted to reciprocate the
inclined type kicker between a standby position where
the inclined type kicker is put on standby on the
upstream side of the sheet transferring direction beyond
the rear end of the lowermost-layer corrugated card-
board sheet which is in a state before pushed out by the
inclined type kicker and a stop position where the
inclined type kicker stops after the lowermost-layer cor-
rugated cardboard sheet has been pushed out and the rear
end side of the corrugated cardboard sheet located onthe
upper layer side of the lowermost-layer corrugated card-
board sheet has been lifted upward by the inclined type
kicker; and

a sheet feed and transfer unit adapted to feed and transfer
the lowermost-layer corrugated cardboard sheet which
has passed through the lower end opening in the front
gate toward another device disposed on the downstream
side of the sheet transferring direction,

wherein the rear end lift-up faces of the inclined type kicker
are plurally formed at intervals along a sheet width
direction which is orthogonal to the sheet transferring
direction for the lowermost-layer corrugated cardboard
sheet and a roller is attached to each of the rear end
lift-up faces so as to be rotatable in a direction parallel
with the sheet transferring direction in a state of being
protruded upward slightly higher than a part of a maxi-
mum height which has been inclined upward in the rear
end lift-up face.

3. A corrugated cardboard sheet feeder comprising:

a hopper adapted to store a plurality of corrugated card-
board sheets in a stacked state and including a front gate
formed with a lower end opening for passing, one by
one, a lowermost-layer corrugated cardboard sheet
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among the plurality of corrugated cardboard sheets on a
downstream side of a sheet transferring direction;
an inclined type kicker including:
apush-out face adapted to push out the lowermost-layer
corrugated cardboard sheet toward the lower end
opening side of the front gate in abutment against a
rear end of the lowermost-layer corrugated cardboard
sheet stored in the hopper on an upstream side of the
sheet transferring direction; and

a rear end lift-up face which is obliquely formed such
that the height thereof is gradually increased toward
the upstream side of the sheet transferring direction
and adapted to lift upward a rear end side of a corru-
gated cardboard sheet located on the upper layer side
of the lowermost-layer corrugated cardboard sheet in
association with an operation of pushing out the low-
ermost-layer corrugated cardboard sheet;

a kicker reciprocation unit adapted to reciprocate the
inclined type kicker between a standby position where
the inclined type kicker is put on standby on the
upstream side of the sheet transferring direction beyond
the rear end of the lowermost-layer corrugated card-
board sheet which is in a state before pushed out by the
inclined type kicker and a stop position where the
inclined type kicker stops after the lowermost-layer cor-
rugated cardboard sheet has been pushed out and the rear
end side of the corrugated cardboard sheet located on the
upper layer side of the lowermost-layer corrugated card-
board sheet has been lifted upward by the inclined type
kicker; and

a sheet feed and transfer unit adapted to feed and transfer
the lowermost-layer corrugated cardboard sheet which
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has passed through the lower end opening in the front
gate toward another device disposed on the downstream
side of the sheet transferring direction,

wherein the rear end lift-up face of the inclined type kicker
includes:

a rear end lift introduction face which is flatly formed with
a height lower than a thickness of each corrugated card-
board sheet and gets under a lower surface of the corru-
gated cardboard sheet located on the upper layer side of
the lowermost-layer corrugated cardboard sheet to intro-
duce a lift;

an inclined face adapted to lift up the rear end side of the
corrugated cardboard sheet under which the lift has been
introduced onto the rear end lift introduction face; and

a sheet hold face adapted to hold the rear end side of the
corrugated cardboard sheet so lifted up by the inclined
face,

the rear end lift introduction face, the inclined face and the
sheet hold face are formed in turn toward the upstream
side of the sheet transferring direction, and

the rear end lift-up faces of the inclined type kicker are
plurally formed at intervals along a sheet width direction
which is orthogonal to the sheet transferring direction
for the lowermost-layer corrugated cardboard sheet and
aroller is attached to each of the rear end lift-up faces so
as to be rotatable in a direction parallel with the sheet
transferring direction in a state of being protruded
upward slightly higher than a part of a maximum height
which has been inclined upward in the rear end lift-up
face.



